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Techniques are presented that are used to animate and render particle systems with the 
Connection Machine CM-2, a data parallel supercomputer. A particle behavior language 
provides an animator with levels of control from kinematic spline motions to physically 
based simulations. A parallel particle rendering system allows particles of different shapes, 
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Methods based on aerodynamics are developed to simulate and control the motion of 
objects in fluid flows. To simplify the physics for animation, the problem is broken down 
into two parts: a fluid flow regime and an object boundary regime. With this simplification 
one can approximate the realistic behaviour of objects moving in liquids or air. It also 
enables a simple way of designing and controlling animation sequences: from a set of flow 
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We demonstrate a physically-based technique for predicting the drape of a wide variety of 
woven fabrics. The approach exploits a theoretical model that explicitly represents the 
microstructure of woven cloth with interacting particles, rather than utilizing a continuum 
approximation. By testing a cloth sample in a Kawabata fabric testing device, we obtain 
data that is used to tune the model's energy functions, so that it reproduces the draping 
behavior of the original material. Photographs, ... 
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In this paper, we introduce techniques for animating explosions and their effects. The 
primary effect of an explosion is a disturbance that causes a shock wave to propagate 
through the surrounding medium. The disturbance determines the behavior of nearly all 
other secondary effects seen in explosion. We simulate the propagation of an explosion 
through the surrounding air using a computational fluid dynamics model based on the 
equations for compressible, viscous flow. To model the numericall ... 
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Visualization systems are complex dynamic software systems. Debugging such systems is 
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difficult using conventional debuggers because the programmer must try to imagine the 
three-dimensional geometry based on a list of positions and attributes. In addition, the 
programmer must be able to mentally animate changes in those positions and attributes to 
grasp dynamic behaviors within the algorithm. In this paper we shall show that 
representing geometry, attributes, and relationships graphically p ... 
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review 

Simulation of physically realistic complex dust behavior is very useful in training, education, 
art, advertising, and entertainment. There are no published models for real-time simulation 
of dust behavior generated by a traveling vehicle. In this paper, we use particle systems, 
computational fluid dynamics, and behavioral simulation techniques to simulate dust 
behavior in real time. First, we analyze the forces and factors that affect dust generation 
and the behavior after dust particles ar ... 
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In this paper, we present a new model of snow accumulation and stability for computer 
graphics. Our contribution is divided into two major components, each essential for 
modelling the appearance of a thick layer of snowfall on the ground. Our accumulation 
model determines how much snow a particular surface receives, allowing for such 
phenomena as flake flutter, flake dusting and wind-blown snow. We compute snow 
accumulation by shooting particles upwards towards t ... 
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The use of stochastic texture for the visualization of scalar and vector fields over surfaces is 
discussed. Current techniques for texture synthesis are not suitable, because they do not 
provide local control, and are not suited for the design of textures. A new technique, spot 
noise, is presented that does provide these features. Spot noise is synthesized by addition 
of randomly weighted and positioned spots. Local control of the texture is realized by 
variation of the spot. The spot is ... 

Keywords: flow visualization, fractals, particle systems, scientific visualization, texture 
synthesis 
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Surface-particles are very small facets, modeled as points with a normal. They can be used 
to visualize flow in several ways by variation of the properties of the particle sources. Here 
a new method is presented for the rendering of surface-particles. This method includes an 
improved shading model, the use of Gaussian filters for the prevention of spatial and 
temporal artifacts, an efficient scan-conversion algorithm, the handling of occlusion and the 
simultaneous rendering of geometric objects ... 
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